Hypertension is rapidly becoming a major public health burden in sub-Saharan/Africa but awareness, treatment, and control is lagging behind. We analysed crosssectional data from Ghana (West-Africa) to examine factors associated with awareness, treatment, and control of hypertension. The overall prevalence of hypertension was 29.4%. Of these, 34% were aware of their condition, 28% were receiving treatment, and 6.2% were controlled below SBP/DBP o140/90 mmHg. Multivariate analysis showed that old age was independently associated with higher hypertension awareness: 35-49-year-olds (odds ratio (OR) ¼ 2.57, 95% (confidence interval) CI: 1.26-5.22), X50-year-olds (OR ¼ 6.14, CI: 2.98-12.64) compared with 16-34-year-olds. Old age: X50-year-olds (OR: 6.25, 95% CI: 2.87-13.62), trading (OR ¼ 2.46, 95% CI: 1.17-5.17), and overweight (OR ¼ 1.85, 95% CI: 1.02, 3.34) were independently associated with pharmacological treatment of hypertension. Trading (OR ¼ 2.51, 95% CI: 1.03-7.40) was independently associated with adequate blood pressure (BP) control but old age: X50-year-olds (OR ¼ 0.11, 95% CI: 0.01-0.60) was independently associated with inadequate BP control. The identified factors provide important information for improving BP control among this population. Given the high cost of hypertension medication relative to income, increasing awareness and simple preventive measures such as promotion of physical activity, normalising body weight and reduction of salt intake, present the best hope for reducing the impact of hypertension on morbidity and mortality.
Introduction
Hypertension is one of the leading causes of cardiovascular disease and premature mortality in the world and its role is set to continue. 1 Recent 'Global Burden of Hypertension' data showed that more than a quarter of the world's adult population (nearly 1 billion) had hypertension in 2000 and this is projected to increase by about 60% (1.56 billion) in 2025; the population burden being greater in developing countries. 2 In traditional African societies, hypertension, once rare, 3 is rapidly becoming a major public health burden. [4] [5] [6] [7] [8] [9] The increasing prevalence of hypertension is well reflected in the increasing stroke and cardiovascular disease mortality. 10 At the same time the emerging data also show that hypertension awareness, treatment, and control are unacceptably low. [4] [5] [6] [7] [8] [9] Establishing factors associated with awareness and management is an essential starting point in preventing increasing burden of morbidity and mortality from hypertension-related cardiovascular diseases. [11] [12] [13] However, in sub-Saharan/African countries, despite increasing prevalence of hypertension, information on factors associated with awareness, treatment, and control of hypertension is very scarce. The emerging data, mostly from the industrialised nations, indicate that factors such as sex, geographical setting, and body sizes are associated with hypertension awareness, treatment, and control. [11] [12] [13] It is unclear, however, whether these factors are applicable in very poor resource settings. We analysed data from Ghana to examine factors associated with hypertension awareness, treatment, and control among the adult population.
Methods
Data were collected in the regional capital (Kumasi) and four villages in the Ashanti region of Ghana in 2004. In the regional capital, six churches with different denominations, seven schools, and two banks (one bank had four branches) were selected randomly from lists of churches, schools, and banks.
In each village, because of financial constraints, measurements were restricted to every other house. Informed consent was sought from each participant before measurements were taken. The participation rates were high in all the sites ranging from 82 to 99%. Two churches could not give us the total number of the congregate, although they expressed that most of the people attended for the measurements. In all the villages, except for two people, none of the people present at the time of measurements refused his/her measurements to be taken. Trained interviewers in local language collected information on demographics, socio-economic status, cigarette smoking status, alcohol consumption, hypertension history, and antihypertensive medication use.
Body mass index (BMI) was calculated as weight (kg) divided by height (m 2 ). Overweight was defined as BMIX25 kg/m 2 and obesity as BMIX30 kg/m 2 . Blood pressure (BP) was measured with an Omron M5-I monitor. Using appropriate cuff sizes, two readings were taken on the right arm in a seated position after at least 5 min rest. The mean of the two readings was used for analysis. The local Ethics Committee approved the study protocol.
Hypertension was defined as a SBPX140 mmHg, or DBPX90 mmHg, or self-reported antihypertensive medication use. Awareness was defined as selfreporting of any prior diagnosis of hypertension by a health care professional. Treatment was defined as the proportion of hypertensives that reported receiving prescribed antihypertensive medication for management of hypertension at the time of the interview. Control was defined as the proportion on antihypertensive therapy with BP o140/90 mmHg.
Data analysis
The proportion of the study subjects with hypertension who were aware of their condition, were receiving treatment, and whose BP was controlled was determined by subjects' characteristics using w 2 tests. A multivariate analysis using logistic regression was conducted to identify independent factors associated with awareness, treatment, and control of hypertension. These were reported as odds ratios (ORs) with corresponding 95% confidence intervals (CIs). All statistical analyses were performed using SPSS 11.5 for windows (SPSS Inc., Chicago, USA). Table 1 shows prevalent rates and multivariate analysis of factors associated with awareness, treatment, and control of hypertension. The overall prevalence of hypertension was 29.4%. Among these hypertensives, 34% were aware, 28% were receiving treatment, and only 6.2% were adequately controlled below BP o140/90 mmHg. The prevalence of hypertension was higher among the older age groups (X35-year-olds and X50-year-olds) compared with 16-34-year-olds, those with no formal education, overweight and obese people, landowners, and alcohol users. In the multivariate analysis, the old age, male sex, inner-city dwelling, overweight and obesity, land ownership, and alcohol consumption were independently associated with hypertension.
Results
Among hypertensives, older age groups, females, those with no formal education, and traders were more likely to be aware of their hypertension diagnosis. In the multivariate analysis, only old age was independently associated with higher awareness of hypertension. There was a tendency of overweight being independently associated with awareness of hypertension (P ¼ 0.07).
The older age groups, females, traders, and overweight and obese people were more likely to be receiving medication for their hypertension. In the multivariate analysis, old age (X50 years), trading, and overweight were independently associated with pharmacological treatment of hypertension.
Among hypertensives, BP control was only more common among current smokers. Among treated hypertensives, the younger age group (16-34-yearolds) and current smokers were more likely to have their BP adequately controlled. However, in the multivariate analysis, being a trader was independently associated with adequate BP control but old aged (X50 years) was independently associated with inadequate BP control.
Discussion
One of the main central focuses of the primary prevention of cardiovascular disease has been increasing awareness and treatment of patients with hypertension. This has had a positive impact on cardiovascular disease prevention in many countries, [14] [15] [16] [17] [18] [19] especially in the USA where the effort had been greatest. 14, 15 The increasing awareness and management of hypertension has led to a suggestion that the 'rule of halves' may no longer be applicable in many high-income countries. 20 In some countries especially economically developing nations, however, recent population studies still show that hypertension awareness and management are far from optimal 4-9,18,19 (see Table 2 ). In this study, as in many developing countries, treatment, awareness, and control of hypertension was nowhere near the 'rule of halves'. 20 This is worrying given the escalating prevalence of hypertension in many developing nations. [4] [5] [6] [7] [8] [9] 18 The findings of this present study provide important information on factors associated with hypertension awareness, treatment, and control in a sub-Saharan/African country setting where information is especially lacking. In the multivariate analysis, we found that old age was independently associated with higher hypertension awareness and treatment that are consistent with other reports. 12, 13, 21 In contrast, 12,21 the higher awareness
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and treatment levels among the older age group (X50 years), however, did not correspond to better BP control. In fact, the older adults, on the contrary, were less likely to have their BP adequately controlled compared with younger adults despite their higher awareness and treatment rates. A possible explanation might be that the older people may pay more attention to their health but lack financial means to afford costly anti-hypertensive drugs. 22 The higher control rates among traders may reflect their ability to access medical care, and ability to afford antihypertensive medications. A recent report from Ghana shows that 93% of the hypertensive patients interviewed did not comply with their antihypertensive treatment. 22 Of these noncompliant patients, 96% cited unaffordable drug prices as the main reason for noncompliance.
Our findings also show that overweight and obese people are more likely to be aware of and treated for hypertension compared with people with normal body weight. These findings are in agreement with recent reports from the USA, 12 Great Britain, 21 and China. 13 It has been suggested that overweight and obesity positively influence BP checking and prescription of medication for intervention; hence higher awareness and treatment. 21 It is debatable whether this suggestion is applicable in developing countries where health care systems are facing many challenges, and more often than not rely on payment at point of entry. Nonetheless, body weight has been shown to be positively associated with socioeconomic status, especially with indices of wealth in developing countries. 7 It may well be that in developing countries; overweight or obese people are in a better position to access medical care more frequently and therefore are more aware of and treated for hypertension. This requires further study.
The study has some limitations. First, like in many surveys, our BP levels were based on the average of two measurements at a single visit, which might have overestimated the prevalence rates. Other possible sources of bias include the documentation of self-reported hypertensive treatment by the participants. For example, subjects who reported incorrectly for not receiving antihypertensive medication and had BPo140/90 mmHg were considered normotensives.
In conclusion, the findings of this study have important public health implications. First, old age is associated with awareness of hypertension. Second, old age, trading, and overweight are related with pharmacological treatment of hypertension. Third, trading is associated with better BP control but old age is associated with poor BP control despite higher level of awareness and treatment. The identified factors in this study offer a potential starting point for improving awareness and management of hypertension in this sub-Saharan/African population. Given the high cost of hypertension medication relative to income in many developing nations, increasing awareness and simple preventive measures such as promotion of physical activity, normalising body weight and reduction of salt intake, present the best hope for reducing the impact of hypertension on morbidity and mortality. More work is needed to confirm and to identify other potential factors that might be associated with hypertension awareness and management. Factors associated with hypertension awareness, treatment, and control C Agyemang et al
Contribution of this paper to the understanding of hypertension in sub-Saharan/Africa
What is known on this topic In traditional African societies, hypertension, once rare, is rapidly becoming a major public health burden. At the same time hypertension awareness, treatment, and control, which are central to prevention, are unacceptably low.
What this paper adds
In sub-Saharan African setting: Old age is independently associated with higher awareness of hypertension.
Old age, trading, and overweight are independently associated with higher pharmacological treatment of hypertension. Being a trader is independently associated with better BP control but old age is associated with poor BP control.
